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hrieig  prrfonut'd  li\  .i  winking  group  hompri'rd  <i|  thr  \ir  lm<<-  Wright  \rmnaniiral 
I  .ahoratorie's  (\IVt  \|.)  ami  Inr  other  Nir  l*  urn*  laboratories)  in  acrordam  r  with  a  lormal  rharter 
ami  tliriMliou  I  mm  llu*  \ir  force  >\  stem**  <  imniuaml  (  \IS(  1).  Thr  \T  \i  >  working  group  i^  (harp'd 
viilh  the*  development  of  a  new  \IS(.  Irrhniral  initiative*  to  de*\rlop  and  demon-1  rale  tin*  rorkpit 
crew  -\-lem  technology  lor  tin*  m*\t  generation  Air  hmr  lighter  class  am  rail. 

In  thr  e -nurse  ot  llu*  \  1  V(  .S  planning  e*\rrri-e*.  the  working  group  obtained  inionual ioti  Iroin 
three  separate*  source's: 

I.  Ongoing  and  planned  \ i r  l  orn*  programs  <mi -it It* rt*< I  [<»  hr  rrlalrd  in  an  \ T\(!S  initiative. 

Industry  briefings  selected  Irom  responses  lo  an  invitation  published  in  thr  < .otmtirn  «■ 
Bibim*s."  Daily  (2.\  January  MWI)  and  direct  invitations  to  s«*lecte*d  companies  know  11  to  thr  working 
group. 

.i.  An  A  I  \I.S  De*sign  Irani  math'  up  ol  inrmhrrs  Irom  sr\rral  Air  lorrr  lalmralorii's  charged 
with  performing  a  roiirrnlraird  design  «‘\rrrisr  parallel  with  tin*  planning  ai  t i v its  of  thr  \T\C.S 
working  group. 

llir  \ir  force  lluman  Resources  f.ahoratorv  was  asked  to  advise  thr  \T\OS  De*.-ign  Team  on 
issue's  pertaining  to  aircrew  training  and  selection  as  these  arras  might  potcnliullv  hr  imparted  hv 
allrrnalivr  designs  lor  the  ne\i  generation  lighter  aircraft.  The  ideas  and  recommendations 
contained  in  this  paper  are*  those  ol  Hr.  Hughr>  ol  the  Operations  I  raining  Division  of  the* 
Laboratory  and  do  not  necessarily  n*pre*senl  the*  official  position  of  the*  I .ahoraletrv .  Neither  should 
tln*\  lie  lake*n  a>  he'ing  descriptive*  of  (he*  lull  range*  of  pole*ntial  training  and  selection  issues  that 
might  he  ciicoiintc re*d.  They  are  merely  "best  guesses*  based  011  the*  author's  knowledge*  of  current 
training  practice's  ami  projectc*d  trends. 
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I.  (  I  HIIKV  I  1‘kltl  HI’IION  OK  I IIK  l<WO  Til  \IMM,  |  S\ IttOXXII.M 


Tin-  Opportunity  lor  I’raclii'f  in  the  Simulator-Intensive 
Training  environment  of  I'OO-and-Bexond 

I  lie  threat  enx  iroumeiil  ol  the  presents  significant  challenge-  not  imlx  to  the  airframe  anti 

eoek|iit  designer.  lint  especially  to  those  who  concurrently  seek  to  antic  ipate  the  training  environinent  oi 
the  future.  Should  current  trends  toward  rising  fuel  and  munition  eosts.  airspace  restrictions,  etc. 
continue,  the  training  em  ironmenl  of  the  I't'MI-  will.  hx  nece-silx.  he  cxlrciurlx  sinuiliilion-inlrn.-irc. 
Current  user  areeplanee  of  simulators  to  the  contrarx.  allowance  must  he  made  lor  the  aircrew  to 
adequately  practice  (i|  not  indeed  to  ocer/eiirn)  the  performances  upon  which  rnitihal  effectiveness  and 
stirvivahililv  depend. 

Technologx  options  envisioned  for  the  design  of  the  next  generation  fighter  aircraft  are  expected  to 
have  far  reaching  impacts  upon  the  areas  of  training  and  aircrew  selection.  In  main  instances,  these 
technologies  promise  to  provide  for  functions  with  which  the  current  generation  aircrew  has  little  or  no 
operational  experience  and  for  which  tin-  training  system  developer  has  an  equallx  small  amount  of  data 
from  which  to  infer  the  potential  impacts  of  these  new  technologies  upon  training. 

Bedueed  pilot  workload  is  being  sought  as  a  means  of  achieving  acceptable  levels  of  system 
operability.  The  relationship  of  workload  (especially  mental  workload)  to  training  (parlicularlv  as 
"training"  here  implies  the  opportunity  to  practice)  needs  to  he  clearlv  pointed  out.  "Operahilitv "  needs 
to  lie  understood  as.  in  large  part,  a  goal  of  training,  and  not  solely  as  a  characteristic  of  cockpit  displav 
and  control  designs.  The  most  operable  system  in  the  most  workload  efficient  cockpit  will  not  insure 
songhl-alter  levels  of  combat  readiness  and  stirvivahililv  if  not  frequently  anti  intensivelv  exercised  In 
the  aircrew.  While  operability  anil  workload  reduction  are  necessarv  human  engineering  design  goals, 
they  represent  only  starling  points  in  the  design  of  a  training  svsletn  for  the  next  generation  fighter. 

Basic  Assumptions  in  the  Design  of  Next  (Generation  Training  Systems 

VI  licit  llic  opportunity  lor  the  practice  <d  mission  •— seulial  -kill-  i-  seen  a-  a  central  training  svslem 
design  requirement,  the  focus  is  on  tin-  following  a-siiinplinn-.  Ihese  assumptions  provide  a  certain 
degree  of  organization  to  the  potential  training  i--iies  identified  in  the  remainder  of  this  paper. 

I  There  is  no  substitute  lor  practice.  Idle  technological  -ophisticalion  and  automation  max  reduce 
operator  workload,  they  max  do  so  only  ihmiigh  an  increased  demand  upon  operator  practice  time 
requirement-. 

2.  I  hat  which  is  not  frequently  practiced  will  lie  forgotten.  Periodic  training  results  in  periodic 
readiness. 


The  Need  for  Alternatives  to  Aircraft-Based  Training  Systems 

Currently,  the  aircraft  itself  represents  the  central  "training  device"  for  the  acquisition, 
maintenance,  and  re-acquisition  of  tactical  aircrew  skills.  ( l|  rational  deployments  and  exercises  such  as 
RED  Kl.  \C  represent  real  attempts  to  expose  aircrews  to  comhat-like  situations.  Their  benefit  to  current 
training  programs  is  not  questioned.  They  are.  however,  unable  to  provide  for  the  full  range  of  variables 
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r  M  v  1 1  mi  nielli 

lliiii*  i  il  ii  .1  Iiiiii1  hl-tm\  1 1 1  mi  iilllrl  r-l.dch  -Ill'll  1 1  ,u  in  hj*  1 1  ■  him  .oil-  lli.il  -how-  1 1’, ill  i  mi- - 
tin  lining  in  iiikii  i  i'|il.ilil\  Inn  levels  during  ittlcrvals  between  'lu  ll  operational  I’Xi'IVMr*.  Clitic  -in  h 
I'M  in-i'-  |mi— e-s  a  clear  ami  obvious  relationship  In  trail l III-",  llirir  low  lrri|iirnr\  nl  nrrurrrnrr  ha- 
-rrinll-  impact-  nil  dav-lo-dav  levels  nl  overall  Inrrr  readiness.  Il  i-  In  lir  r\|irrlr<l  based  nil  llir  principle* 
contained  in  \->n  in  >il  i<m  -  above  which  slates  lliat  "what  i-  mil  I  r<*<|  iii-ii  1 1  \  practiced  will  lir  forgotten. 

< ilrarU .  I  hr  larlirul  training  sy  stems  nl  I  hr  I  hbOs-aiid-bev  mill  must  prov  idr  lor  mil  onk  nece-sarv  airrrrvi 
practice  nl  rriliral  tartiral  skills  hut  also  l hr  maniirr  in  which  surli  drvirrs  arr  iisrd  In  rnsiirr  siistaiiird. 
high  Irv rls  nl  indi\idiial  and  crew  rradinrss. 

In  short,  training  must  hr  srrn  as  a  dirrrl  and  significant  contributor  to  readiness.  In  the  IWtls. 
weapon  s\slnn  effectiveness  is  more  likely  to  hr  upward  hounded  hv  roiislrainls  on  training  rather  than 
hv  the  lark  ol  technologic  al  sophistic  ation.  Head  i  ness  dors  not  r(|uatr  with  weapon  system  sophistication, 
hut  rather  with  the  ability  of  the  trained  aircrew  to  effectively  operate*  that  system.  Il  is  inevitable*  that 
readiness  in  the  I’WO-aml-bcyond  lime  Irame  will  greatly  depend  on  current  ellorts  to  develop  an 
effective  simulation  capability  for  tactical  aircrew  training. 

Ifni  where  are  the  simulators  that  will  rise  to  meet  the  demands  that  new  systems  place  on  training'.' 
Vi  hat  efforts  are  heing  taken  to  ensure  that  fully  operational  simulators  will  he  fielded  euneurrently  with 
the  aircraft  systems  that  they  are  intended  to  support  '  The  notion  of  simultaneously  developing  new 
equipment  and  its  supporting  training  system  is  not  new;  the  merits  of  doing  so  will  not  he  argued  here. 
Instead,  the  following  comments  point  to  critical  training  system  issues  associated  with  actually 
implementing  such  an  approach  for  the  next  generation  fighter. 

11.  ADVANCED  CONCEPTS  IN  TACTIC  VI.  TRAINING  SIM1  I.ATION  SYSTEMS 
Centralized.  Decentralized,  and  Hybrid  Training  Systems 

The  most  obvious  issues  whic  h  arise  with  respect  to  the*  creation  of  a  large  scale*  tactical  training 
simulation  system  are  those  dealing  with  wlial.  how  many,  and  where.  The  latter  two  are*  logistics 
questions,  driven  in  large  part  hy  the  general  requirements  for  initial  and  continuation  training  and  for 
Vir  f  orce  needs  for  ac  hieving  a  desired  flow  of  pilots  through  suc  h  a  system.  While  some  attempt  will  he 
made  here  to  describe*  alternative  training  system  configurations  differing  in  the  extent  of  their 
c  entralization  (the*  ho ir  many  and  when’  problems),  system  description  and  specification  are  not  the*  major 
intents  ol  the*  discussion.  Hather.  the  c  hief  intent  is  to  point  out  that  the  logistical  aspects  of  conducting 
training  under  such  huge  scale  training  systems  lead  to  certain  impacts  upon  training  and  readiness  that 
are  predictable  from  the  idcmcntary  assumptions  about  the  inijiacts  of  practice  upon  readiness. 

The  notion  of  a  centralized  tactical  training  simulation  system  referred  to  here  is  essentially  that  of 
one  or  more  large  scale  "centers’  each  possessing  tin*  capabilities  through  use  of  modularized  cockpits 
and  common  use  of  image*  generation  and  computer  support  capabilities  to  provide  multiple  aircrews  the 
opportunity  to  practice  interactively,  and  in  real  time,  all  critical  elements  of  representative  combat 
missions.  The  definition  of  a  decentralized  fac  ility  might  range*  at  one  extreme  from  a  capability  equal  to 
that  of  the  centralized  facility  itself,  hut  located  instead  down  at  wing  level,  to  training  systems  of  less 
fidelity  and  capability  relying  largely  on  the  integrated  use  of  part-task  training  devices.  "Hybrid” 
systems  representing  some  combination  of  the  decentralized  and  centralized  system  concepts  might  also 
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atlunt"  the  individual  aircrew  iiioiv  irrqiiciil  :i«  0*""  hi  tin*  meaii"  ioi  ichi-ar-*iug  1  ritual  f  1 1  r  —  1  •  1 1 1  la-k- 
I  1  ni  nr  nf  .11 1  •!•">  In  tin*  dev  in*  would  ill  "it  aid  in  a\  oidiug  fin*  mith,"irahh-  ‘  'peak"  in  readim  ""  .1  --*»  i.ii«  d 
will)  ceulrali/cd.  penodu  framing. 

\  1 1  alli‘1  Main  I-  III  1 1 1<  -  "ulelx  centralized  concept  or  lo  a  "oldx  dermlralized  (mill  If  \  **  I !  I  nil!  i-j)i  li 
Iraiiinn'  "hill  design  In*  a  "\"h*m  w  1  ■  i«*ti  cl  lei  hxrlx  coin  in  iit*d  1 1 1  <  *  merit"  ol  Imtli.  lor  example.  .1 

"ingle  eeulrali/cd  faciliix  might  "crxe  lo  hamllr  the  rci  uriing  training  nmk  ol  ilni"i-  lorii"  operairis. 
w  i  1 1 1  i  1 1  llir  "aim*  l;i  *  geograpohical  area.  \  isils  lo  llir  center  uiiglii  hr  lln  i  oi  a-  bmig  "omewhai 

analogmi"  lo  ciirrcn!  dcpiox  menl"  lo  IU  I>  I  I  \(i.  I  hr  operation  might  he  eharai  Irrizrd  hy  an  intensive, 
quirk  response  software  support  rapabililx.  allowing  llir  larilitx  lo  «|in«'klv  tailor  training  ’•»  t  urrriit 
ojtrral ional  nerds  and  requirements.  l  ln  center  a*  mrnliont*d  hrlorr  would  evolve  around  a  modular 
design  allowing  if  lo  mrrl  lln*  training  needs  of  a  variety  of  alrrrafl  >\"lrm>.  Such  a  centralized  rrnlrr 
rouhl  also  provide  an  important  lactic*  development  and  (‘valuation  turn  lion  not  possessed  id  unii  level 
lln*  configuration  of  such  a  large  scale  simulator  facility  misfit  consist  ol  lour  ”|dat  lorni"  I  In*  rationale 
lor  lour  is  that  il  would  allow  for  variation  in  flight  size  in  addition  to  providing  for  lln*  practice  id  a 
\arirt\  of  "ii-oii-n'*  mixes  for  air  romhat  lartirs  training. 

(ilearlv  ii  centralized  facility  rould  nol  In  itself  mrrl  lln*  needs  lor  lln*  sustained  readim*.""  ol 
numerous  geographically  dispersed  unit".  Sonic  capability  must  In*  located  al  tin*  unit  lr\rl  lo  insure  that 
gain."  in  readiness  acquired  al  tin*  centralized  training  facility  an*  not  lost  in  lln*  intrrim.  Duplication  ol  tin* 
centralized  rrnlrr  function  at  numerous  rrmolr  sites  is  out  <d  llir  question.  However.  il  max  hr  rust 
effective  lo  consider  tin*  increased  u*e  of  part-task  devices  and  trainer*  of  Irssrr  fidelity  than  those 
available  at  llir  centralized  site.  Tu  tin*  r\trnt  that  tin*  rriliral  tasks  in  lln*  next  grnrration  lighter  arc  those 
associated  with  systems  managrinrnt.  ihrsr  tasks  lt*ml  themselves  to  tin*  appliralion  of  part  task  training 
technologies  quite  well.  Tin*  requirement  lo  maintain  pilot  proficiency  in  basic  aircraft  control  might  hr 
satisfied  l  li  rough  lln*  list*  of  lr»  r\pru"ixr.  trainer  aircraft  nol  hax  ing  lln*  avion  if  requirements  ol  lln*  full 
mission  airrralt.  One  drrixalixe  concept  which  has  nol  hern  mentioned  i"  that  under  **uch  a  "hybrid 
concept.  remote  unit*  mighl  liax»*  lln*  eapal»ililx  for  interacting  (e.g..  by  miiiic  form  id  data  link)  xxilh  tin* 
central  "ilr.  Tile  lea>ihililx  of  such  an  inleraelixe  data  link  ha*  already  hern  denion*tratcd.  lln*  hxhrid 
roneepl  then  might  In*  *een  a"  offering  *ome  degree  ot  centralized  eoulnd  oxer  decentralized  training. 

Kegardlc*"  of  the  particulars  of  the  design  chosen.  tin*  important  point  from  tin*  standpoint  of  the 
overall  (raining  "X"tnn  and  1 1  >  relalioii"liip  lo  readim*""  i*  that  remote  sites  would  prox  ide  lor  tin*  needed 
freqiirnrv  of  praetiee  lo  insure  that  performance  gain*  acquired  through  extensive  training  ill  a  central 
site  are  maintained.  The  goal  ol  lln*  training  *\*tetit  de"igner  "liould  clearlx  he  that  ol  insuring  a  high  and 
"iistaiued  level  ol  unit  readim*"*  at  lln*  lowest  co"l. 


I  nanswered  (^fuesiioii.s 

I’liere  are  ohvi«»iisl\  numerous  uuansweri'd  question"  associated  with  xvhal«*ver  <  oneepl  is  adopted. 
I* i r"t .  the  he"l  xvax  lode.im*  lln*  aircrew  skills  neee.-*ar\  lor  eomlial  el leetixeues*  and  *urv ixahililx  i"  not 
1 11 11  x  ond(*rsiood.  t’.urre  il  task  analytic  description*  iisiiallv  do  not  implx  what  tin*  uiidi*rl\ iug  "kill"  arc. 
and  in  iailiug  lo  do  "O.  they  arc  <d  little  or  no  help  in  specifying  the  design  of  polcntiallx  effective  part- 
task  dex  ice*  Midi  a*  those  that  might  he  eflectixelv  employed  at  the  unit  level  under  a  hybrid  concept. 
Kvrn  assuming  that  the  task*  rould  In*  described  in  terms  of  the  required  aircrew  skill*  and  that  part-task 
trainers  were  to  heroine  more  the  rule  than  the  exception,  the  proper  "mix'*  of  such  devices  into  the 


|»*||  ill  1 1  ,|l  1 1 1 II  i  •  \  -1*111  \\  1 1|  1 1  *  I  -till  II  III. Mil  ,111  i '  1 1 1 1 1 M  I «  .1 1  ijllr  turn  s  1 1 1 M  l.(  I  l\  it  f!  utul  rllnj/ll  mt\ 
lut  Urrn  1 1 ,1111 1  Mg  «  Hillin'  Ini  .1 1  I  Ilf  reunite  mill  h  ,11 IU  lig  I  :«*  1 1 1 1  \  .  I  1 1,1 1  <  1 1 1 1 1 1 1 1  •  I  •  1 1  1 1  1 1  '«•  i  i  1 1 1  |  ,i  l  Ir.lllHH^  'ill 
.uni  lli.it  t  iiiiilui  Ini  iii  thi-  .mi  rail  lemani"  t«»  I »«•  qu*(  il  led . 

I  lldii'  at  1 1 m v iii ing  a  I r.ii it i n«!  env » r« »n 1 1 1 « ' 1 1 1  that  allow*  lor  adequate  parl-lu"k  anil  v\ hole-task 
practice  ol  critical  mission  "kill-  "hotild  mil  he  abandoned  he*  aii-c  ol  such  unaii"Wercd  <|tii'»ti«iM".  I  hr 
rli  .ir  point  to  Im-  made  i"  that  then*  i"  a  dc-perale  mnl  to  rapidlv  move  in  the  d i r«*«  t it m  of  providing  -»um- 
-hi  h  <  a  pa  lull  i  \ .  1  hr  opporlunilv  to  acquire  and  to  niamlain  critical  mission  "kill"  u>ing  tlx*  actual  am  rai  • 
will  "inipU  mil  lie  a  v  iahle  option.  \Uo.  while  die  cost*  .*1  sin  h  train  in*;  *\*lcm*  will  not  1m*  nt-igmi  h  .m' . 
the  au.dv "f  in ii"l  consider  the  <•<#"/  r<in"'*qm*nff."  associated  wjth  low  or  fluctuating  readiness  levels. 

\\  here  might  one  begin  in  the  process  ol  shaping  "in  h  a  tactical  training  "iinulation  <  apahilitv  in  the 
m  ar  Inline  '  from  where  will  tin*  experience  come  loacluallv  conduct  tactical  training  in  what  will  lie  a 
no\c|  "iinulator  environment  ?  One  possible  answer  i"  described  below. 


A  ’’Pilot  Factors**  Approach  to  System  Design  and  Training  System  Development 

In  the  early  FMls.  the  \ir  force  created  a  lacilitv.  tin*  purpose  ol  which  was  to  prov  idc  a  “window  to 
tin*  world  lor  those  involved  in  the  development  ami  evaluation  of  control,  display,  and  guidance 
"V'lcni"  IV"ting  wa>  conducted  Irom  the  “pilot  "  point  of  view  (as  opposed  to  engineering  testing!.  \s 
i i » "t ruiiient  display  requirements  were  identified  and  developed,  the  \ir  force  Instrument  f  light  Tenter 
I  M  il  l  )  hail  the  capability  ol  developing  corresponding  procedural  and  training  requirements,  and  of 
validating  the  end  produet.  \  "imilar  need  currenilv  exists  with  respect  to  the  design  and  (‘valuation  of 
concepts  lor  the  next  generation  fighter,  many  of  which  will  lie  control,  displav.  and  guidance  intensive, 
flic  \flf  (.  no  longer  exits.  Kveu  il  it  did.  there  is  a  clear  requirement  that  the  evaluation  of  technologies 
associated  with  the  design  ol  the  next  generation  fighter  he  evaluated  under  tin*  pressures  and  constraints 
of  those  variable"  operating  in  the  high  threat  mission  environment,  flight  test  methodology  of  the 
traditional  type  is  becoming  unaffordable  as  well  as  unrealistic.  A  highly  dei eloped  tactical  simulation 
capability  appears  to  he  essential  to  a  1()R0-IW>  IFT-like  function. 

It  has  been  recommended  that  tin*  Operations  Training  Division  of  the  Air  Force  Human  Resource" 
l  aboratory  (\FIIRI.)  provide  such  a  lunelion.  and  that  maximinn  use  lie  made  of  emerging  simulation 
technologies  in  do  mi.  NX  hat  benefits  might  such  an  \F1IHI, -provided  function  provide? 

1.  Hie  present  technical  and  professional  stall  ol  \HIHI,/( )T  (lormerlv  the  flying  Training 
Div  ision  of  \ Fll III.)  ha>  the  expertise  to  conduct  the  ty  pc  of  “pilot  factors  research,  test,  and  evaluation 
being  sought  and.  equally  important,  to  communicate  the  findings  ol  this  tvpe  of  research  to  the 
engineering  community  involved  in  design  and  redesign. 

2.  I  lie  primary  torus  of  the  existing  research  program  at  O  I  has  been,  and  continues  to  he.  on  the 
area  ol  training  and  training  effect  it  em*>s.  The  same  orientation  that  permits  ( )T  to  conduct  effective  pilot 
la«  tors  research  ami  evaluation  of  system  “fly  ahilitv  *'  also  permits  it  to  treat  the  impact  of  such 
(‘valuations  on  training  *\ *tciu  dev clopu tent.  \ f  HUI./O I*  e<»mes  as  close  to  being  aide  to  prov  id#*  an  If  ( ' 
him  lion  as  any  organi/.al ion  witliin  the  Air  Force. 

V  The  mix  i>l  ami  behavioral  research  «-\ |><>r( i~c  al  OT  allow,  il  lo  investigate  potential 

part-task  training  applications  ami  lo  generate  specifications  for  llioir  eventual  inclusion  info  future 
tactical  training  -imolalion  sv.lcnis  such  as  th».c  just  discussed. 

I.  Itx  providing  iho  .imulalion  capahilitio-  lo  support  tin*  desired  pilot  factors  l\ po  of  evaluation, 
direction  is  given  lo  I  hi*  development  of  specific  technologies  for  the  eventual  development  of  advanced 
tactical  simulation  capabilities  to  he  used  lor  operational  training. 


M 
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\M'iilii  In*  t  t'inlm  ifil  i ii- Inm-e  h\  iIm  \»r  I  i*it  »• .  IU  l»f i n*:  <  "ml in  if »i  wid.ni  tin  i  i»m i f \ i  "I  .hi  IM  -t\pf 
,,„„|fl.  | ) , « i  t hi | >  w mi li|  tin-  work  lf.nl  I"  1  lit*  hat  d  w .i if  de-inn  Ini  ill.  ii.iminn  -N-tf’ii.  iml  tin  ir.umun 
lllf  1  IlMtll  llt»*»lf  -  .1'  Will. 


111.  <  Ml-  U  -  I  HI  <  I  l  HI  VMM  (H  km  |H>|(.N 
Imparls  mi  I  raining  and  Selection 

Hu1  iiminij-  -return-  have  addre— ed  tin-  iiffd  I « »i  providing  ihr  aircrew  ul  1 1 n*  1'1‘Hu  with  the 
nece->ar\  opportunity  lor  praelu  inji  rrilual  in  i -"ion  Ui  -  k  -  in  w  I  ml  i-  projected  to  Im-  a  ~i  mulai  imi-  in  if  :i~i  \  e 
I  rami  nf  rn\  irounn-nt.  <  e  utrali/ed.  dfff  nlrali/cd.  and  h\  hrid  coni  ipi rat  ion-  of  larp-  -i  ah*  I  at  I  u  a  I  training 
-v-leni  “network-  wfi'f  nifiilioiifd.  IradeoiU.  hulh  m  lerru-  of  nn|»lifd  ro>h  and  m  term-  of  unit 
rradiur--  -iahililv.  were  also  di-<  u--rd  How  pmvi-ioit  of  an  IM  -like  lum  lion  nn^lil  hf  -aii-lnd  h\ 
M  )  I  HI  *  *  I  M;i'  de-enhed  in  lerm-  of  1 1  -  rolf  mi  jiio\tdinji  i  tu  jmh  l  ,i  1 1 1  “jnlol  I. it  lor-  in  I  orm.it  ion  for 
ilf-i^iifi-  a-  \\f II  a-  il-  rolf  hi  -hapinn  iln-  actual  ii.muun  -\-lem  df-i^n  and  nu-lliodolo^n*"  of  ifn-  Inlnri'. 

Ilif  prr-eni  section  change-  1 1 1 « ■  lorn-  from  I li.it  of  I li«*  capability  ol  curn-ni  and  luiurf  aircrew 
training  sxslnii-  to  provide  -utlieieni  opportunity  for  practicing  critical  mi  — ion  "kill-  (o  ihf  potential 
training  and  selection  impln  ation-  of  oiif-  and  two-man  cockpit  de-inn-. 

Ihf  -larlinji  point  lor  (hr  iradilional  con-ide rat ion  ot  om*-  ver-u-  two-man  cockpit  de-inn-  for  lln- 
lH'Mk  f  if  I  Mr  r  appear*  to  center  oil  tin*  foiiffrn  o\ r  tin-  ability  ol  iln*  -in^lf  |nloi  lo  hand  It*  lioih  I  In*  lli^lit 
fontrol  and  -\  -lr  m.-  mana^f  im-nt  function*  *innihancon-l  v .  Since  tin*  now  nn*  mhf  r  w  ho  ph\-ieallv  "flit*"" 
die  airerall  i*  traditional!)  ihoti^hl  of  a-  iln-  primary  t  re  w  member.  iln*  “iradilional  solution  i-  lo  at  (fin  pi 
lo  unload  all  or  pari  ol  iln*  -\-tcm-  m.in.ip' nif nl  Ui.uk-eatl  him  lion  on  a  -frond  rrrw  mrfiihrr.  \  close 
look  at  ihf  rrlalivr  fontrilniiioii  of  flight  eonirol  .  mf  -v-tem*  m.ma^f nn* ul  function*  in  ovorall  weapon- 
-\-lfiu-  f  I  Iff  I  i  \  r  lie**  -how-  that  ihf  hark-rai  lum  lion  i-  hinhfv  critical.  I  --enlially  dn*  back-eater  i-  do* 
"flight  Iradfr.  If  om*  look-,  loo.  al  which  m-c w  member  rf-pon-ihihlu*-  lend  lhfin-fl\»*-  lo  ptilfuli.il 
auloinalion  ami  whn  h  will,  al  Ira-l  in  dn  i  lum-frann  .  -hil  require  tin-  human  oprralor.  it  i-  tin* 

hat  k-ralrr  lum  lion  wliifh  will  probably  rfinam  mo-i  in  iiffd  of  tin*  human  opfralor. 

lie-pile  dn*  lari  dial  dn*  hack-eater  i-  iln*  apparmi  o\t*rall  -v-lem-  manapfr  and  iln-  irm*  'llij^hl 
leader.  llio-f  who  roiirrm  llifiu-flvf-  with  pi  i-oum  l.  manpower.  -election.  and  iln*  likf  rontmur  lo 
lorn-  oil  iln*  pilot  tunrlioii.  Il  i-  -ujijif-lfd  dial  whfii  t ou-uferiun  imparl.-  upon  -election.  iln*  finpha-i-  In* 
plaffd  upon  dn*  hack-eater  a.-  tin*  aircraft  commander  and  dial  -rrondarx  crnpha-i-  he  pla<’«*d  upon  dn* 
pilot  (i.c..  dri\rr).  I  In-  implii  aiiou-  lor  df-ij»iu  r-  i-  lhai  it  now  hcconif-  a  ra-r  where  altt*rnali\ i*  de-i^n- 
look  lor  iln*  mo- 1  e  f  lfeli  \  e  wa\  in  w  hull  n»  "unload  Ihf  hi  t  oulrol  f  million-  from  do*  hack -fat  lo  iln*  pilot 
in  I  In*  I  mill  -«*al.  Such  a  coiiff  pi  i-  not  in*  w .  It  i-  al  if.nl  \  die  w  ,i\  in  whit  h  die  Ho\  al  \  ir  I  orct*  (|{  \  )  i  re  al- 
errw  -lalion  maua^f uieiil  lor  iln*  Tornado  aircraft,  l  oo.  ii  i-  rareK  die  c  a-f  m  an\  weapon  -\-lem  that  iln* 
opfralor  in  fharjif  of  it-  tactical  employment  i^  al-o  tin-  <mc  who  ph\-r«all'  “drixc-  it  around. 

\\  hat  mi^ihl  the  impact-  of  -m  il  a  rfdiiuknif  <d  major  crew  mein l»cr  role-  and  rc-pnii-ihililic-  ha\c 
upon  Iraininj!  and  -election  :'  INacirtj:  firiman  empha-i-  on  dn-  rc-poii-hiluif-  ol  dn-  weapon-  -\-tcm- 
iiiiiiMficr  would  -me  lo  -ipiil  icaiif  l\  relax  cnlrx  !c\el  pilot  (from  -cal)  rcipin  .*  me  nl-.  (.cucral  cilucal  nmal 
Ifxcl  and  cof nif m f/intidlff lual  ahilitic-  would  heroine  lc--  of  a  dr>  \  ini'  factor  m  pilot  -fieri ion.  Larp*  till 
rate- out  ol  l  IM  would  limmie  nl  le-- eonee rn  il  the  major  tat  lit  al  aireraft  lum  lion-  wen*  performed  |in 
,m  experienced  crewmember  in  die  hack  -eat.  In  relaxing  die  enlrx  h*\el  reipiircmenl-  for  pilol-.  per  -e.  a 
-ipnl  ieaudv  e  nlarp'tl  pool  of  pilot  candidate*  emerp*-.  NX  il  h  die  m  t*rall  re  ipnre  me  nl*  relaxetl  in  dii-  vsav  . 
die  re  i>  no  iidierenl  rea>oii  whx  pilots  need  to  he  college  graduate-  nor  dial  l  here  he  anx  expeelation  dial 
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J.  I  *v  f  r.i  1 1  vv  i*.i  |  mi  i  *\*lfin  ti.ninn^  i  n*l*  iui"lil  In*  n-dinnl  I  »\  Innif  jiilf  In  Ii.mii  tin*  pilul  n|  tin* 
*\*ifin  in  .hi  ain  ratl  not  having  tin*  inllv  upriatiun.il  aviunn*  ul  1  lit*  artual  airrrait  1  < •  tin*  f\ii*nt  that 
foi'kpil  *taai(larili/at inn  ul  tin*  pilot  portion  of  itir  cot  k pit  nmlil  In-  ai  iiifvcd.  it  would  liffoun*  pu**iMf 
f\fii  to  train  a  *'uniwr*al  pilot  lor  aiivunmij  tactual  aircraft  (or  at  l»*a*1  for  tlm*f  having  a  «oimn.«n 
uM*>ion).  loo.  a  fhan^f  in  lorn*  lu  that  of  tfu*  ’’career  *  pilot  ini^lit  *frvi*  indirfftlv  to  rrdtnr  operating 
«  o*i*  current!)  a>*tH  iatfd  with  mid-rarffr  attrition  of  pilot*. 


\lt«'riiuli\«‘.s  of  llit*  Manned  Weapon  Svsloni  (anuept 

lite  crew  *tation  de*ij£u  i»tif  and  it*  potfiiliai  impart*  upon  aircrew  *olrclion  and  training  derive*  it* 
importance  from  a  continued  adherence  to  file  concept  of  (lie  manned  weapon  >\*tem.  ( am*ide  ration*  of 
alt  rrnalivr  designs  would  appear  to  lie  critical  given  our  present  understanding  of  tile  battlefield 
rnv  I  ron  no' n  I  of  tit*1  1  'I'M  Is  a  tut  (In*  projected  ri-ks  associated  will)  >1  dl  rather  conventional  weapon  sv  stems 
and  tactics  in  such  an  environment.  ( .<»>( -|>.*r-k  i  1 1  and  cost-per-kill  rah',  art',  or  will  Imtoiiu*.  driving 
tai  lor*.  Vr  simply  cannot  afford  to  lose  a  significant  nntnlicr  of  fO-million-dollar-pliis  weapon  s\<(cnis 
and  lltcir  crews  in  order  to  achieve  an  overall  ntiinher  and  rate  of  enemy  kills  that  do  not  serve  to  affect 
-iguificaiitly  the  course  ol  the  hat  lie.  To  t  r\  to  "design -in"  high  levels  of  survivahilitv  will  he  cosllv .  The 
extenl  to  which  training  can  reduce  these  costs  ami  significant!'  increase  siirv ivahilit'  remains  an  open 
que-liun.  \  -trielly  physical  analysis  ol  the  halllelield.  however,  and  its  impact  on  aircrew  training 
requirements  would  suggest  that  training,  even  al  its  hesl.  may  not  significantly  reduce  the  expected  high 
levels  of  attrition. 

ll  is  imperative  that  new  technologies  in  the  armaments  and  munitions  areas  lie  considered, 
especially  those  that  would  permit  the  aircrew  to  launch  "smart"  weapons,  each  having  the  potential  lor 
multiple  kills,  and  to  tin  so  from  standoff  ranges  that  would  minimize  the  risk  h  the  aircrew.  V i r<  rew 
attrition  and  attrition  due  to  the  loss  of  the  weapon  -'stem  platform  itself  could  polenliallv  he  red  need 
greatly  .  .  .  both,  however,  al  the  added  expense  ol  weapon  -v  -Inn  guidance.  The  basic  question  is.  in  short, 
whether  tactical  air  warfare  (al  least  in  the  air-to-siirlaee  area)  is  more  cost  effective  (from  a  cost-per-kill 
or  a  cost-per-kill  rah’  standpoint)  when  using  costly,  sophisticated  aircraft  and  Itiglilv  trained  crews  to 
deliver  tlinnh  lx  mills  or  when  using  less  costly  aircraft  and  less  highlv  trained  aircrews  to  deliver  smart 
weapons'.1' 


i\.  St  MM  MO 

The  training  enviroumeiil  of  the  Id'MIs-aiid-hcyond  will.  by  nee, — itv.  he  simulalinn-inlPnsirr.  \ 
lailure  to  plan  lor  training  and  eost-el leetive  alternatives  to  aircraft-lias, *il  training  concepts  will  result  in 
the  inability  of  aircrews  to  adequately  practice  mission  essential  'kills.  In  the  consideration  of  tactical 
•raining  system  alternatives,  careful  thought  must  he  given  to  tin-  subtle  relationships  between  the 
scheduling  ol  aircrew  practice  and  its  impact  upon  sustained  unit  readiness.  Such  considerations  should  lie 
inherent  in  derisions  based  upon  the  cost  I  radenf  I  -  ol  centralized  and  decentralized  training  s\  steins.  The 
lull  impact  ol  training  upon  mission  readiness  anti  -urv ivaliililv  must  not  lie  underestimated.  V(  bile 
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oprralnlil \  and  rrdm  rd  pilot  work iu.it I  iriiuiii  r-**rnl i.it  human  riijfi nrrn n<»  dr-ijrn  j»ual-.  1 1 \  mn-i  hr 
\  1 1 * v\ < *t I  .i"  nm‘*-*an.  Iml  in >1  siillir.rnl.  rniidilioiis  tor  arhirx  inji  uxrrall  pial-  for  xxrapon  «\>Iciii 
ri In  iivt  iH*'*’*.  Thrrr  i-  rxrrx  rra-on  lur  rrx rr-i njj  thr  i  iirrriil  Irrntl  low. mi  lir-i  prodin  mj»  ihr  wrjpon 
-inn  .mm)  lluui  its  I riii ii i n«*  - \  - 14* n i  I. II oris  nmsl  In*  imhalrd  lo  prnx  idr  l<u  ihr  niin  iim-iil  lu  lling  ol 
MHrr.iiiuii.il  •*«  |  it  i  |»ui4*  n  I  and  it-  -npporlinj'  training  s\-|rm  and  dr\  nr-  \  inr.in-  fur  fining  1 1 1 1  -  i-  -mi  j*  an 
important  lixprodurl  til  thr  rr-r-lahli-hmrnl  til  a  ''pilot  larlor-  program,  similar  in  (lit*  font  lion 
pntormrd  li\  ihr  lormrr  M  IR!  fat  ililx.  \  proposal  that  M  IIIH./O  l  prm  id**  'Di  li  a  hint  lion  would  do 
llirrr  l hi n**":  (a)  prm  ith*  fhr  dr-i^n  roiimmnitx  with  r.—r  niial  I  rrd hat  k  with  rr-prri  lo  "I l\ ahilitx  til  m*w 
dr-i^n  roiirrpl-.  (Ill  prox  iilr  ihr  I  raining  rommmiitx  with  ihr  rarlx  r\po-urr  lo  ihr  'X*lrm  urn*--arx  to 
form  ii  I  a  lr  I  raining  -x  -Irm  mrthodolojrir-  and  slrm  lurrs.  anti  (t  )  pi  ox  it  It*  an  i  in  purl  an  I  -mm  la  lion  ir-thrd 
lur  lilt*  drxrlopiiiriit  anti  xalitlaliou  tif  tra-ihlr  rn^inrrrin^  dr-ipi-  anti  approa<  hr-  lor  ur\t  rrnrrahoii 
Irainrr-.  linallx.  ihr  iinpliralioMs  lor  airrrrw  srlrrlion  anti  Irainiii"  vxlm-li  lollow  I  rum  an  rlrmriilarx 
rt  lhinkin^  til  ihr  our-  xrr-iis  two-man  rorkpil  roiirrpi  xxrrr  tli-t  iis-rtl.  Ii  was  puintrd  uni  hox%  a  -hill  in 
rmpha-is  iroin  t li«*  flight  roiltrol  hinrtioii  to  ihr  sx-trnis  mana^rmrnl  Iiiih  lion  mi^hl  rr-idl  in  poirntial 
rlln  irm  ir-  in  Irriiis  of  rnlarj'in^  (hi1  poirntial  pool  td  pilol  randidatrs.  pilot  rrlrnlion.  anti  for  tin* 
poirntial  ol  bring  ablr  tti  train  a  “univrrsallx  assignable  lighlrr  pilot.  Il  was  also  poinlrd  t ml  lhal  tint* 
-hould  rrtnain  oprit  to  allrrnalixrs  Iti  ihr  mannrd  weapon  sXstrin  nmrrpl.  Tlir  -rii-itivilx  ol  t  osl-prr-kiil 
anti  t*ost-prr-kill  rale  shtmld  hr  fill  I  \  explored  as  a  limrlitin  of  "smart  planr/dmnli  weapon"  xrrsii- 
“dumb  planr/sinarl  wrapon”  ronrepls. 


